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INTRODUCTION
Bhaskar Rao designs with elements 0, ±l have been studied by a number of authors including Bhaskar Rao [1,2J, Seberry [18] , Singh [21] , Sinha [22] , Street [24] , Street and Rodger [25] and Vyas [26] . Bhaskar Rao [1] used these designs to construct partially balanced designs and this was improved by Street and Rodger [25] . Another technique for studying partially balanced designs has involved looking at generalized orthogonal matrices which have elements from elementary abelian groups together with the element O.
Matrices with group elements as entries have been studied by Berman [3, 4] , Butson [5, 6] , Delsarte and Goethals [7] , Drake [9] , Rajkundlia [15] , Seberry [16, 17] , Shrikhande [20] , and Street [23] . These matrices are generalizations of generalized weighing matrices (Berman (3, 4] , Seberry [16] ) and we will show how they may be used in the construction of PBIBD. ExamEle. The following initial blocks (mod 7 , Z,) give a GBRD (S,3,fi;Z3):
(""0'2.,5}), <""0,3 2 ,4 2 ), (°0'20'6 0 >, (°0'21)6 2 ) twice, (°0'2 2 ,6 1 ) twice.
SOME CONSTRUCTION THEOREMS Theorem 1. Suppose there ape GBRD(v,k,A;G) and GBRD(u,k,~;G).

generalized Bhaskar Rao designs
Further Buppose there are k-l mutually orthogonal latin squares of order u.
Then there is a generalized Bhaskar Rao design GBRD(uv,k,A~;G).
Proof. Proceed as in the proof of Theorem 2 of Seberry [18] .
We first use the mutually orthogonal latin squares of order u, H I ,H 2 , ••• ,H k _ l to form (0,1) matrices Mij which satisfy
Write A for the GBRD(v,k,)';G) and B for the GBRD(u,k,\.I;G). We note that generalized Hadamard matriees GH(hIGI, G) can be regarded as GBRD(hIGI, hlGI, hlGI, G) and hence used in the above theorems since'they exist for hlGI a prime power and other orders (see Street (23) and Seberry [17J). We note the similarity between this theorem and those of Hanani (see Hall [12J) and indeed with the elements of Z3 replaced by the element 1 the theorem is Hanani's theorem when A = Demod 3).
APPLICATIONS
As in Street and Rodger [25] we have the following: 
